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FLAME RETARDANT COMBINATION 

{0001] The invention relates to e novel flame retardant oombination and to its 
' use. In particuteur In Ihsrmoplaatic polymers. 

(00Q2I The salts of pho^hlnlc adds (pliosphinatee) have proven to be 
effective flame^tardarit additives, in particular for thenmoplastlc 
polymers (DE-A-2 252 258 and DE-A-2 447 727}. Caidum 
phosphlnates and aluminum phosphlnates have been described as 
particularly effecGve In poiye^ers, and impair the material properfSes df 
' the polymer mdcfing oompoeltlons less than when the alkali metal salts, 
ibr example, are used (EP-ArO 699 708). . 

[pOOdJ Synergistic combinations of phoephlnatas \Mth certain nitrogen- 
cont^injg compounds have also been found and In very many 
polymers act as more effective flarne rstardants than the phosphlnates 
alone (PCT/EP97/01 W4. 13E-A.197 34 437. DE-A-197 37 727. US-A 
6,255,371). 

10004] The object of the present invention Is therefore to provide Improved 

tiecne cetardanl cpiTiMnatiPQ9 v^ich, even when gse^ In J»ma.n ampunta, 
have excellent effectiveness as flame retardanta In the appropriate 
plastics, in particular in thermoplastic polymers. 

[0005] This object is a^leved by a flame retardant combination comprising, as 
. component A, a ptipsphlnate of the formula (1) and/or a diphosphinate 
of the formula (II) and/or polymers of these 
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Where 

and 1^ are Identical or diffarant and are Ci-Cralkyl. Unear or 
branched, and/or ary!; 

Is Ci-Ci(ralkyiene. linear or branched, Ce-Cicreryfene, - 
atkylaiylene or 

-aryialkylene; 

M ismagnaaium.calduin, akjnninumorzinc. 

m is 2 or 3; 

n fe 1 or 3; 

X Ia1 or2 ... 

and comprising, as component B. the component B1 • B2 and/or B3 as 
described hereafter. ^ 

81 is a salt of 1,3,5-trla23n© compound with pdyphosphorlc add with a 
number average degree of condensation n is higher than 20 (preferably 
higher then 40) and with the melamine content amounting to more ttian 
1 .1 mole (preferably more than 1 Ji mole) of melamine per mote of 
phosphonisatom. 
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P007] Preferably the pH of a 1 0 % slurry of that polyphosphate salt in water is 
higher flian or equal to 4.5. 

[0008] The jnanufacturB of such compcfncnt B1 is described, for example, in 
WO 00/02869. The content of ^at publication is hereby Included by 
reference. The 1 ,3,5-trlazlne compound Is converted with 
orlhophosphoffc acid at robm tomperatuine into the phosphate of the 
1 ,3,5-trf azin compound, after which this salt is converted Into the 
polyphosphate of the 1,3,S-tria^ compound via a thenrat treatment 

[0009] The prefered 1,3,5-triazlne compounds are melam. melem, mek»n, 
' eq;>edally mtfamlie, or mixtures of these compounds. 

[00010] B2 is a melamine polymotaphosphate having a sulublltty of from 0,01 to- 
0.10 g/100 ml in water at 25"C. a pH from 2.5 to 4.5 In the fomi of a 10 
wL% aqueous slurry at 25'C and a melamine content of from 1 ,0 to 1 .,1 
mol per md of phosphoms atom. That component B2 and the process 
for Its manutecture are described, for example, in WO 97/443T7. The: 
contem of that publication Is hereby included t^y reterence. That 
component B2 is a melamine salt of a tong-chaln polyphosphoric add 
represented by the ibmiula (III) 

(MHPCH)„ 

wherein M Is melamine, H la a hydrogen atom, P is a phosphorus 
atom, and Ji is an inte^r and wherein the.degree .(n) of , polymerization 
of a melamine salt of fine«- phosphoric acid Is ierge. 
Melamine is represented by the formula (IV) 

C3N5H9. 

[0001 1] B3 is a composite salt of polyphosphoric add with melamine, molam 

and/or melem having a solubHIty In water (25*C) of 0.01 to 0.1 Og/IOOml. 
a pM of 4.0 to 7.0 «e measured using a 10% by weight aqueous eluny 
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(2S*C), and melamlne; melam and melem contents of 0.05 to 1 .00 mol 
(preferabiy 0.05 to 0.40 mol). 0.30 to 0.60 mok (preferably 0.30 to 0.60 
moO and 0.05 to 0.80 mol (preferably 0.30 to 0^ mol), respectively* 
per mol of phosphorus atoms. 

[00012] The process for preparing a ooniposlts salt (doittile salt) of 

potypho^horic add with malamlne. metam and metem (Consonant 
B3) having a solubility In water (25*C) of from 0.01 to 0,1 Og/1 00ml, a * 
pH of from 4.0 to 7.0 as a 10 weight % aqueous slurry (25'C), and a 
melamlne content of 0.05 to 1 .00 mol, a melam content of 0.30 to 0.60 
mol» a melem oontent of 0.05 to 0.80 mol. respectiveiy. (or the prefenned 
amounts mantioned sbove) per mol of phosphonis atom, consists of the 
fbUowing steps: 

(a) obtaining a reaction product by mbdng melamlne and phosphortc. 
add at a temperature of from 0 to 330*C In such a ratio that the 
melamlne Is from 2.0 to 4.0 mole per mo! of the phosphoric add 
as calculated as orthophosphoric add content, and - 

(b) a step of baking the reaction pnjduct obtained In step (a) at 9^ • 
temperature of from 340 to 450*C fbr fi^m 0.1 to 30 hours. 
Preferably, the double salt has a low melamlne oontent and a 
high melem content In audi case eiat aqueous slurry has a 
melamir^a content of from 0,05 to 0.40 mol, a melam content of 
ftom 0.30 to 0.60 mol and a melem oontent of from 0.30to 0.60 
mol. j>er fnol of.fte phosphorus ^tom. In that.preferfBd vensjon of 
the process, the sublimate of the melamlne is returned to the 
system and the formed ammonia Is discherged out of the system 
during that step (b). 

[0001 3] In thiat step (a) phosphoric add Is preferably an aqueous 
orthophosphoric acid soluHon having a ooncmtration of 
orthophosphoric add of not less than 50% by weight In step (a), a 
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mbdng 18 carried out at a referred tempeFature of from 80 to 1 50*C. That 
component B3 and the process for its manufacture is desa1bed» for 
example, In more detail In WO 98/39306. The content of that publication 
la hereby included by reference. 

[0001 4] * That melamine, melam, melem double salt of a polypho^horic add 
(Component B3) Is a m^lamine, melam, melem double salt of a chain 
polyphoaphoric add or a melamlnet melam. melern double salt of 
metaphodphoilc add of the general 
fomnula (V)« 

a(MmH)aOP(MdH)30-Y(MpH)2O-6p20s . 
(vtfher^n Mm represents mdamine. Md represents melam» Mp 
represents melem. H represents a hydrogen atom. P represents a 
phosphorus atom, O represents an oxygen atom, and a, p, y and 6 
raprasent positive numbers, l^ng an Intenelatlon of 1 ^ (a+p+Y)/5<2. 
The melamlne (Mm) is 2,4,6-trlamIno^1 ,3,5-tilezlne of the fomiula (Vf): 

[00015] The melem (Md) is (N-4.6-diamlno-1 ,3.5-triazin-2-yl)-1 ,3,5-trlazJrie- 
2.4.6-tiamlne of the fomnula (Vll): 

CaHftiaii 

[00016] This Is a 1,3,S-triazine* derivative having U^o molecules of melamlne 

condensed to have one molecule of ammonia desort>ed therefrom. The 
• melem (Mp) Is 2.5.84riamino-1 .3,4,6.7,9.9b-heptaazaphenalene of the 
formula ^411): 

CsHsNio 



[00017] This is a 1 .3,5-tria23ne dedvath/e having two molecules of melamlne 
oonder^ed to have two moiucules of ammonia desorbed therefrom. 



i 

PAaE825'ffiVDATSfl2(20N7:1}:43AH[B^ 



MA*y-12-2004-WED 07:22 AM CLARIANT CORP LEGAL 



PAX No. 704 331 7707 



P. 009/025 



6 

[0001 81 Surprisingly, It has now been found th&at the ebove mentiDned 

combination, have maxkeAfy more effective Itemne retardancy than tiie 
known oombinations of dmilar types. 

[00019] and of the formula (I) are preferably Identical or different and are 
Ci-Ce-alkyl. linear or branched, and/or aryi. 

[00020] and are particularly preferatily identical or different and are 
methyl, ethyl, n-propyl. isopropyl. n-butyl, tert-bu^, n-pentyi and/or 
phenyl 

[00021] R^ is prefecBbly methylene, ethylene, n-propylene, isopropytene, n- • 
butylene. tert^-butylene. n-pentyiene. n-octylenei n-dodepylena, 

or phenylene or naphthylene. 

or methylphenylene, ethylphenylene, tert-butylphenylene, 
methylnaphthylene. ethylnaphthytene or tert-bu^naphthylene. 

or phenylmothylene. phenylethylener phenylpropylene or 
phenylbutyiene. 

M Is prefecBt>ly aluminum Ions or zinc ions. 

(0002^ The Imantion aldo relates to the use of the novel flame retarctant 
combination for rendering thennoplastic polymers Hame-retardant. 

[00023} For the purposes of the present invention, thermoplastic polymers are, 
as stated by Hans Domlninghaus In "Die Kunststoffe und ihre 
Bgenschaflen', ^ Edition (1998), p. 14. polymers having molecular 
chains with no aide branches or with side brandies varying In their 
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length and number, and which soften when heated and can be shaped 
in almost any deslrad way. 

[00024] The thermoplastic polymers are preferably HIPS (hlghnmpact 
polystyrene)^ polyphenylene ethers, polyamideSj polyesters, 
polycarfc)onatBS and blends or polymer blends of the type ABS 
(acrylonltfto-butadieno-etyrene) or PC/ABS (polycaibonatB/acrylonltrUa- 
butadlene-styrene) or PPE/HIPS (polyphenylene ether/hlgh-lmpac^ 
poly^yrene). High-Impact pdystyrene Is a polystyrene v\mh increased 
Impact strength. 

[00025] Particularfy praferrBd thermoitestlc polymers are poSyamides, 
polyesters and blends of PPE/HIPS. 

. [00026] Thermoplastic polymers which comprfse the novel flame retardant 
combinations and, !f desired, flRers and reinforcing materials and/or 
other addKh/es, as defined below, are hereinafter termed plastic 
molding compositions. 

[00027] For the above mentioned use It Is preferable for each of the 

components A and B, independently of one another, to be used at e 
concentration of from 1 to 30% by weight based on the plastic molding 
composition., 

100028] For the above mentioned use it Is preferable for each of the 

components A and B, independently of one another, to be used at a 
concentration of from 3 to 20% by weight, based on the plastic molding 
composition. 

[00029] For the above mentioned uae It is preferable for each of the 

components A and independently of one another, to be used at a 
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concentration <rfffom 3 to 15% by weight, based on the plastic molding 
composition. 

[00030] Finally, the Invention also provides a flame-retardant plastic molding 
composition oomprising the novel flame retardant combination. Ttie 
plastic ts preferably thennoplastic potymers of the type HIPS (high- 
Impact polystyrene), polyphenylene ethers, polyamldes. polyesters, 
polycartwnates end Irfends or polymer blends of the type ABS 
• {aaytonltrile-butadlene-styrene) or PC/ABS (polycarbonate/acrytonitrile. 
butadiBne-styrene) or PPE/HIPS (polyphenylene ether/hlgh-lmpact 
poiys^ne). 

[00031] The polymers of the name-retaidant plastic molding composition arB*. 

particularly preferably polyamlde or polyester or blends of PPE/HIPS. 

[00032] Ths thermoplastic polymers In which the novel flame retardant 

combinations can be used effectively are descalbed in the intematlonel 
patent application PCTWO 97701 664. 

[00033] These include: 

1. . Polymers of mono- or dloiefins, for example polypropylene, 
polyisobutylene, polybutylenei poly-1 -butane, polylsoprene and 
. polybutadleri^, arid, also po^mer? of ^c^jeltn^, for example of 
cydopentene or of noft>omene; also polyethylene, which may have 
crossrmklng If desired; e.g. high-density polyethylene (HOPE), high- 
density higlvmolecular-woight polyethylene (HDPE-HMW), hlgh^ensity 
ultrahighHDoiecular-^aight polyethylene (HDPE-UHMW). medium- 
density polyethylene (MDPE), low-density polyethylene (LDPE). nnear 
low-den^ polyethylene (LLDPE)» or lovNKlensI^ branched 
polyethylene (VLDPE). 
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oopoiymers with another polymer. o.g. with a polyacrylete. \Wth a diene 
pclymar or with an ettiyiene-propylene-diene torpo!ymer, and alec l>lock 
copolymer of slyrene, e.g. styrene^HJtadlene-Btyrene, styrane- 
Isoprene-styrene, styrBne-ethylene/butylene-styienB or styrene- 
ethyfene/propylene-styrene. 

6, Graft copolymere of e^ene or orinethylstyrene, e.g. s^ne on 
polybutadleno, etyrone on p6lyl>utadlene-8^r» oopoiymers or 
on polybutadleno-acrylonitrile oopolymorB, etyrene and 
acrylonitrlle (or melhacfylonltrlle) on polybirtadlene; styrene, 
acrylonltrlle and methyl mcthacrylatB on polybutadleno; styrene 
and malelc anhydride on polybutadleno; styrene, acrylordtriie^aKidv 
maleic anhydride or malelc Imide on polybutadlene. styrene and 
maleimlde on pbiybutadiene: styrene and alk^ acrylates and, 
iBspectivety. alkyl methaccylates on poiybutadlene; styrene and 
aavlonttrile on ©thyleoe-propylene-dlene terpolymers; atyrene 
and acrylonltftle on polyalkyi acrylates or on polyalkyt 
methacrylatea; styrene and acrylonitrilB on aqiylafe-butadlene 
copolymer^, and also mbctures of these with the polymers ' 
mentioned under 5., knpwn as ABS polymers, MBS polyrnera. 
ASA polymera or AES polymere* ibrexample. 

7. Halogen-containing polymers, e.g. polychloroprene. chlorinated 
5Mbb«!:*.J3LH»aneted orbrpmlnaled p(>pqlyiner rnade fnonrtlsabutytene- 
Isoprene (halogenated butyl nibberX chloilnated or chtonisutfonated 
polyethylene, cc^lymers of ethylene with chlorinated ethylene, 
epichtomhydrin homo- and copolymers, In particular polymers made 
from halogen-containing vinyl compounds, e.g. polyvinyl chloride, 
polyvlnylidene chloride, polyvinyl fluoride, polyvlnylldeno fluoride; and 
also oopoiymers of these, for example vinyl chloride-vinylldene chloride, 
vinyl cWoride-vlnyl aoetate and vlnytiderie chloride-vinyl acetate." 
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2. MbdurBs of !he aboye mentioned polymers, fbr example 
mixtures of polypropylene with polylsobutylene, polypropytone wHh 
polyethylene (e.g.: PP/HDPE. PP/LDPE) and mixtures of various 
polyathylane grades, for example LDPE/HDPE. 

3. Copolymers of mono- or of diotefine vrttti one anotfier or wSth 
othw- vinyl monomera, e,g. cthylenes^ropylene copolymorB. Bnear low- 
density polyethylene (LLDPE) and mixtures of the same with loW- 
density polyethylene (LDPE), propylene-1-butene copolymers, 
propylene-lsobutytene copolymers, ethytene-1-butene copolymers, etc.; 
and also ethylene-alkyi acrylate cc^lymera. ethylene-vinyl acetate 
copolymers and oopdymers of these with carton monoxide, and 
etr^ene-acrylic acid copolymars and salts of these (tonomers), and 
also terpolymers of ethylene with propylene and wWi a dlene, such as. 
hex^diena, dlcyclppentadlene or ethylldenenort>omene: and also 
mixtures of copolymers of this type with one another or with the 
polymers meritened under 1 o.q. polypropylene^ethylene-propylene 
coporymera. LDPE/ethylene-vinyl acetate copolymere, LDPE/ethytene- 
acryfic add copolymers, LLDPE/ethytene-vlnyl acetate copolymers, 
LLDPE/^ylene-acrytic add copolymers, and polyalkylene-carbon 
monoxide copolymers of alternating or random structure and mixtures 
of these with other polymers, e-g. with pcdyamWes. 

4. Pdyslyrane, poly(pHfnethytetyrene), poly(a-molhyl«tyrene). 

5. Ct^olymors of styrene or a-methylstyrene with dienes or with 
acrylics, e.g. styrene-butadlene, styrene-acrylonitrlle, styrene-alkyi 
methacrylata, styrene-butadlene-alkyi acrylate, styier^e-butadiene-alkyl 
methacrylatB, styrene-maleic anhydride, styrene-acfylonltrile- 
mothacrylata; Ngh-impact-strength irOxtures made from atyrene ' 
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8. Polymers derived ffrmi o^pHinsaturated adds or from derivatives 
of theeet for example poiyacrylatdd and polymethacryiates, butyl- 
acrylate-lmpact-modtficd polymettiyt mothaaylatea, polyacrylamides 
and polyacryfonltrilee. 

9. Copotymera of the monomers monfloned under 8. vwtlh one 
anottier or vtfith other unsaturated monomers, e.g. acrylonltrtle- 
I>utad1ena oopoiymers, acrytonitrile-alkyl acrytate copolymers, 
acrylonllrila-alkoxyalkyl acryiate copolymers, acrylonltrtle-vlnyl hallde 
copolymers and acryionitnle-ell^ methaciylate-butadlene terpolynners. 

10. Pcriymers derivad ftom unsaturated alcohols arid amines and . 
respectively, from their ace^ derivatives or acetals, for example 
polyvinyl alcohol, polyvinyl acetate, polyvinyl stoarate. polyvinyl 
benzoate, polyvinyl maleate. polyvinyl butyral, polyallylphthalate, 
pplyi^Uylmelamine; and also copolymers of these with the olefins 
mentioned under 1 . 

11. PoIyiBC^tals. such as polyoxymethylene. and also those . 
polyoxymethylenes which contain comonomers, e.g. ethylene oxide; 
pedestals modified v^th themnoplastlc polyurethanes. with acrylates or 
with MBS. 



1Z Potyphenyfene oxides, potyphenylene sulfides and mixtures of 
these oxides or sulfides with styrene polymers or with polyamidee. 

13. Polyamldes and cx)polyamides derived from diamines and from 
dlcartx^xyllc adds and/or from aminocarboxyllc adds or from the 
corresponding lactams* for example nylorv4, nylon-8, 'riylorv^,e, 6,10, 
6,9. 6,12, 4,6. 12,12, nylon-11 . nylon-12, aromatic polyamides based on 
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m-xylene. diamine and adipic add; polyamWes prepared from 
hexamothylenedlamino and Iso- and/or torephthallc add and. if desired, 
from an elastomer as modifier. e.g. poly-2.4,4-trimBthy\hexamethyfene- 
terephthalamide or poly-m-phenyleneisophthalamide. Blodi oopolyn^ers 
of the above mentioned polyamldes with polyoleflns. with olefin 
copolymers, with lonomera or yfAth diemlcally bonded or grafted 
elastomera; or with polyethers. e.g. with polyethylene glycol. 
polyiHopylBne glycol or polytetramethylene glycol. EPDM- or ABS- 
modified polyamldes or copolyamWes; and also polyamldes condensed 
during prooessing polyamlde eystems*). 

u[ Po^rsas, polylmldes/polyBmldelmldeSp polyetherlmldes. • 
polyesterimidea, polyhydantoina and polytienzlmldazoles. 

1 5. Polyestere derived from dicarboxyllo adds and from dialoohols 
and^qr from hydrpxyc^r&oxvrtlc adds or from the corr98ppndif\g 
lactones, for example polyethylene terephthalato, polybutylene 
terephthalate. poly-1 ,4-cfenothyloHvclphexarie terephthalate. 
polyhydroxybenzoatea. and also block polyetheraaters derived from 
polyethara having hydroxy! end groups; polyesters modified with 
polycarbonates or WKh MBS. 

1 6. Polycartxmates and polyester cart>onates. 

17. Polysulfdnea. polyether sutfones and polyether l^nea. 

1 8. Mixtures (polyblends) of the above mentioned polymers. e,g. 
PP/EPDM, polyamide/EPDM or ABS, PVC/EVA. PVC/ABS. PVC/MBS, 
PC/ABS. PBTP/ABS. PC/ASA. PCyPBT. PVC/CPE. PVC/acrylates. 
POM/themioplastic PU. PCfthermoplasOc PU, POM/aciylate, 
POMAMBS, PPO/HIPS. PPOflnylon^iB and copolymers. 
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[000341 The teim -^hosphlnatB* used below covers satts of phosphlnlc and of 
diphosphlnic add and porymers of these, 

[Q0035J The phosphlnates, which are prepared in an aqueous medium, are 
essentially monomeric compounds. Depending on tlie reaction 
conditions, polymeric phosphinates csan be produced under some 
circumstances. 

[00036] Examples of pbosphlnlc adds suitable as a constituent of the 
phosphinates are: 

'Dlmeftylphosphinic add. eihylmethylphosphinic add. diethylphosphlnic 
add. methy!-n-propylphoaphlnlc acM, metfianBdl(methyiphospWnlc 
add), benzene-1,4-(dlmefhylpho8plilnicadd). methylpheny^hoaphinlc 
add and diphenylphiosphinlc add. 

100037] The phosphinates according to the inventfon may bo prepared by 
kndwn methode. for e^campte as described In some detail in EP-A- 
0 ©99 708. The phosphinic adds are rsaded, for example, in aqueous 
solution with metal carbonateSt with metal hydroxides or with metal 
■ oxides. 

100038] The amount of the phosphlnate to be added to the polymers may vary 
wtthln wide limits. Use is ^eneral^ mede of froni 1 to 3p% by weijpht, 
based on the plastic molding composition. The Ideal amount depends 
on the nature of the polymer and on the type of component B, and on 
the type of phosphlnate Itself used. Prrfierence is given to from 3 to 
20% by weight. In particular from 3 to 1 6% by weight, based on the 
plastic molding composrtlan. 
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[P0039] . The above mentlcmedphospWnates may be used In vafiousphy^^ 
fomiBfor Ibe novel flamo retardant oomblnatibn, depending on the 
nature of the polymer used and on the properties desired. For example, 
to achieve better dispersion In the polymer the phosphinate may be 
ground to a fine^artlde fom. Mbdurea of dWfeient phosphinatee n^ay 
also t>e used, if desired. 

[00040] The phosphlnates as used according to the Invention In the flame 

retardant comWnatton are ttiermally stable, and neither decompose the 
polymers during processing nor affed the process of preparing the 
plastic molding composition. The j^osphlnates are not volatile under 
the customary conditions of prapaiaUon and prooea^ng of 
thmnopiastic polymers. 

[000411 T"he amount of the component B to be added to the polymers may 

nkewise V2|ry within wide limits. Use is generally made of from 1 to 30% 
by weight, based on the pljBsfic molding composition. The ideal amount 
depends on the nature of the polymer, on the nature of the phosphinate 
used (component and on the nature of the component (B). Preferred 
amounts are from 3 to 20% by weight. In particular from 3 to 1 5% by 
w^giit 

[00042] The flameHBterdant ocwnponents A and B .mfitf be Incorporate Into 
ttomvpj>to^tlc polymers l>y; for oxarnple, prernlxing all of the 
constituents k% powder end/or pellet fbnn In a mixer and then 
homogeniring these In a polymer melt in a compounding assembly (e.g. 
a twnn-screw extruder). The melt is usually drawn off as an extiudate, 
cooled and peHetlzed. Components A and B may also be introduced 
eeparateiy by vwiy of a metering system directly Into the compounding • 
assembly. 
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[000431 It i9 also posdble to admix the flame-retardant components A and B 
vwith finidhed polymer pellets or powder, and to process the mixture 
directly on an injection nK>Iding rnacWne to give moldings. 

[00044] In the caBB of polyesters, far example, the flamo-retardant additives A 
and B may also tie added into the polyester composition as early as 
durir^ the polycxindensation. 

[00045] Besides the novel flame retardant combination made from A and B, 

tillers and reinforcing rriatarlal, for example glass fibers, glass beads or 
minerals, such as chaiic. may be added to the molding composltims. 
The molding compositions may also comprise other additivaa, such as. 
antioxidants, light stabiGzers, lubricants, colorants, nudeating agents or 
antlstats. Examples of additives which may be used are ^ven In EP-A- • 
684 567. 

[00046] The fiaihe-fetaidant plastic mending oomposiflons are suitable for . 

producing moldings, films, filaments or fibers, for example by inlBciion 
molding, extn^on or pressing. 

Examples 

Chemi&als used: 

Polymer (granule): 

Polyamlde. 6.B (PA 6.e-GV): •Durethan AKV 30 (Bayer AG. D) 

corttains 30 % glass filTres 

Flame retardants: 

I00047J Component A: aluminium salt of dlethyfphosphlnic add, called DEPAL 
in the following 



I 
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Component B1: melamlne polyphosphate, degree of condensation 
(31 P-NMR) higher than 20. pH of a 10% irturry 4.9, 43% nWrogen. 13% 
phosphorus; 

Component B2: melamlne polyphosphate. pH of a 1 0% slurry 2.0. 40% 
nitroQen. 14.4% phosphorus; 

[000481 Component B3: melamlne pdyphosphate, pH of a 1 0% slurry 4,5, 43% 
ntti^en, 13% jrfwaphonjs, contains 0,3 mol% melem PCRD); 
Component C (comparison): melamlne pyrophosphate Budit 31 1 
(Chomlscho Fabrllc Budenhelm, D), degree of con^tensation (31 P-NMR) 
2, pH of a 1 0% aluny 4,1 , 39% nitrogen. 14% phoaphorus; 

Table 1: 

[00049] name retarded glass fibre relnforoed polyamlde 6.6 compounds. 

Example^ 1-4 are for comparison, example 5-7 are according to the 
Invention 



Ejoampie 


A 


ai 


B2 


B3 . 


c 


UL94(0.S n 

mm) disss 


1 qbiinp. 


20 










nlc. 


2oomp» 




20 








n.a 


3 conip. 






20 






n.c 


3 Gomp. 








20 




n.c 


4comp. 


10 








10 


n.o. 


5h?v.. . 


1P. 


10 










einv. 


10 




10 






v-o 


7lnv. 


10 






10 







n.a = not dassffied 

[0O05O1 The use of component A, B1 , B2 or 83 as the only flame retardant In 
polyamlde 6.6 does not gve the required flame retardancy. The 
combination of component A with a melamine pyrophosphate 
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(component C) does not fllve a sufRdent flame retardancy. The 
combination of Depal vi«h the melamine polyphosphats B1 , B2 or B3 
acconfing to the Invention give a UL 94 V-0 dasslficatlon. 
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